###### Strengths and limitations of this study

-   Evaluating the practices and attitudes of the most important objects (doctors and patients) towards downward referral.

-   Putting forward to some feasible and effective measures to promote doctors\' and patients\' willingness for downward referral, which can be implemented in short-term compared with other long-term policies.

-   Bias in this study may result from a lack of some factors (eg, number of years doctors have worked in a hospital, type of disease, location of community health systems) and the comparison between different types of participants (eg, doctors from different healthcare institutions and with different working experience). The relation between geographical location and seriousness of diseases need to be explored since this study is set in an urban area.

Background {#s1}
==========

The two-way referral system originated from the community first treatment system in the UK in 1948. Both systems were employed in many other developed countries. The two-way referral system includes referral from community health systems (CHSs) to hospitals (upward referral), mainly from general practitioners (GPs) to specialists for further diagnosis and treatment, and referral from hospitals to CHSs (downward referral), mainly from specialists to GPs for rehabilitation.[@R1] In 1997, China proposed *the Decision of the Communist Party of China (CPC) Central Committee and the State Council on Health Reform and Development* to establish the community first treatment system and two-way referral system. However, over the past two decades, despite the merits of the two systems, implementation did not meet expectations, especially those for the referral system from hospitals to CHSs (downward referral system). The healthcare system in China is a three-level system, consisting of primary healthcare institutions (eg, CHSs and rural healthcare clinics), secondary hospitals (eg, county or district hospitals) and tertiary hospitals (eg, topmost hospitals). The referral system usually connects CHSs and tertiary hospitals. However, there is an imbalance on the amount of patients treated in CHSs and hospitals, as most patients prefer hospitals. Currently, people have the freedom to choose an ideal healthcare institution, and there are no strict constraints on community first treatment. Usually, patients prefer hospitals (especially topmost hospitals) to CHSs, because of the better healthcare provided they presume, unless doctors make downward referral decisions. This phenomenon has been demonstrated in several investigations. According to a survey published by the China National Development and Reform Commission in 2006, 41.4% of respondents would not choose CHSs if they were ill, compared with only 28.6% who would choose CHSs (30.0% without a clear preference);[@R2] the number of upward and downward referrals accounted for 96.36% and 3.64% of the total number of referrals, respectively;[@R3] and among all patients, 11.39% of them experienced referral, with 8.95% experienced upward referral, 2.44% experienced downward referral.[@R4] Therefore, compared with the general referral rate of 20--30% released by the WHO, the referral rate in China is far from the international standard, especially for downward referrals. This phenomenon also indicated that the current situation in China was not reasonable; the WHO had suggested that 70--80% of diseases can be diagnosed and treated in CHSs, and patients should be referred from hospitals to CHSs for rehabilitation.[@R3] In addition, considering downward referral can reduce medical costs by 8--16%, it should be encouraged to be implemented in China.[@R5]

Globally, there are many studies on the factors influencing referral. Given the perfection of the GP system and reasonable rate of downward referral in many developed countries, foreign studies concentrate more on factors influencing upward referral by focusing on five aspects---sociodemographic characteristics of patients,[@R10] financial situation of patients,[@R13] characteristics of healthcare institutions,[@R14] characteristics of doctors[@R13] [@R15] and their perceptions of referral,[@R18] and medical insurance.[@R12] However, a study in China showed that 93.4% of patients and their families are unwilling to be referred from hospitals to CHSs.[@R19] Thus, more attention should be focused on downward referral. Three factors influence downward referral in China, namely insufficient effective downward referral policies, incomplete development of CHSs, and poor cognition of doctors and patients of downward referral.

Insufficient effective downward referral policies are one of the barriers to downward referral. In 2000, China proposed the development of GPs in the *Guidelines for Urban Medical and Health Reform*. In 2006, a pilot programme for the community first treatment system and downward referral system was put in place. Guided by the *CPC Central Committee and State Council Opinions on Deepening Medical and Health System Reform, 2009 and 2012*, a series of policies were implemented to determine the standards for two-way referral. Nevertheless, proposal and implementation of the downward referral system in China occurred 50 years later than in the UK, and current policies still do not include much information on unified and specific standards, processes, incentives, downward referral supervision,[@R20] and reimbursement of medical insurance after patients are referred to CHSs.[@R23]

Unbalanced health resource allocation and relatively poor medical technology in CHSs (compared with hospitals) is another key factor impeding the implementation of downward referral.[@R12] [@R23] [@R28] [@R29] Although the development of CHSs is improving, current progress cannot completely balance health resource allocation and improve medical technology in CHSs, leaving much room for improvement. In 2012, the number of beds in hospitals (4 160 000) was 20 times that in CHSs (203 200), the number of medical staff in hospitals (4 057 640) was 10.48 times that in CHSs (386 952) and the number of hospital outpatient visits (2541 000 000) was 3.24 times that in CHSs (566 000 000).[@R30]

The practices and attitudes of doctors and patients to referral can influence their willingness for downward referral. Studies indicated that doctors\' poor understanding of referral from hospitals to CHSs was a key obstacle to downward referral.[@R20] [@R23] [@R31] [@R32] Doctors\' understanding of downward referral mostly depends on their clinical experience, skills and knowledge;[@R33] [@R34] medical institutions\' perception of economic benefits;[@R23] [@R28] [@R31] [@R32] and doctors\' perception of referral patterns.[@R33] In addition, patients\' attitudes towards downward referral played an important role in downward referral decision-making. Statistics suggest that 48.6% of doctors refused to make downward referrals, because of patients\' unwillingness, while 53.6% of patients refused downward referral, because they did not sufficiently understand the referral system.[@R35] Patients\' attitudes towards downward referral is also influenced by their medical preference,[@R4] [@R28] [@R31] [@R36] [@R37] medical information,[@R23] patient--doctor communication,[@R38] quality of referral services,[@R39] course of diseases,[@R39] and sociodemographic characteristics (eg, age, residence).[@R40] [@R41]

Considering the characteristics of policymaking and long-term development process of CHSs, it is impossible to thoroughly conduct the community first treatment system and downward referral system, and improve the development of CHSs in the short term. Given the flexibility of doctors\' and patients\' practices and attitudes towards referral, the low rate of downward referral and its advantage of reducing medical costs,[@R42] this study focused on the practices and attitudes of doctors and patients to downward referral. Therefore, the aim of this study was to explore whether doctors\' and patients\' practices and attitudes to downward referral influence their willingness for referral from hospitals to CHSs, and the relationship between downward referral and sociodemographic characteristics.

Methods {#s2}
=======

Materials and methods {#s2a}
---------------------

The investigation was conducted from July to September 2013. Using random sampling, 13 tertiary hospitals in Shanghai were selected (all these hospitals were in an urban area), and questionnaires were randomly distributed to doctors and patients in these hospitals. Participants were selected through random number tables, which were based on doctors\' job numbers, outpatients\' registration numbers and inpatients\' admission numbers. Before the formal investigation, 50 outpatients and 50 doctors (who were excluded from the main analysis) were recruited for a preliminary survey. Based on the results of the preliminary survey, some items were eliminated or revised. One item was eliminated from the questionnaire for patients because of a high non-response rate (82.4%), and three items in the questionnaire for doctors were revised owing to the improper responses. These three items were doctors\' attitudes towards healthcare service in CHSs, understandings of the process and standards for downward referral, which were rated on a five-point scale. However, the preliminary survey revealed that all participating doctors have only worked in hospitals and most of them were not familiar with CHSs and the downward referral system. This made it difficult to make an accurate selection from the options of the five-point scale. One study indicated that a three-point scale is more suitable than a five-point scale for people with intellectual disabilities or those not familiar with the surveyed issue.[@R43] Therefore, based on the combined recommendations of participating doctors, existing literature and questionnaire design experts, we revised the three items as a three-point scale.

In the formal survey where 1000 doctors were approached, and 773 completed the questionnaire, doctors' response rate was 77.3%. Furthermore, 866 of 1000 patients responded to the questionnaire to a total response rate of 86.6%. All participants were selected at random from each hospital who voluntarily participated and had the ability to complete the questionnaire (only patients ≥18 years old were included to ensure the quality of the survey). Before handing out the questionnaire, all participants gave their written informed consent, and their privacy was guaranteed to be protected. All investigators were trained professionally by experts and professors, and were responsible for explaining and clarifying unclear items to participants.

The survey on doctors investigated their sociodemographic characteristics, knowledge of healthcare services in CHSs, understanding of downward referral and perception of health resources in their hospitals. The questionnaire for doctors comprised 11 items (see online [supplementary material 1](#SM1){ref-type="supplementary-material"}) to describe their sociodemographic characteristics and attitudes to downward referral. The patient survey focused on sociodemographic characteristics, attitudes to healthcare service in CHSs, practice and understanding of downward referral, and recognition of the community first treatment system. The questionnaire for patients comprised 14 items (see online [supplementary material 2](#SM1){ref-type="supplementary-material"}). To demonstrate the reliability of the questionnaires, we determined internal consistency through Cronbach\'s α coefficient. Cronbach\'s α coefficient is one of the most universal indicators of reliability, and a Cronbach\'s α coefficient of \>0.7 indicates that a questionnaire has good reliability. Furthermore, the validity of a questionnaire can be testified through content validity and factor analysis. Content validity suggests consistency between participants\' understanding of the items and the original goals of questionnaire design. Generally, it is verified through expert assessment; therefore, we invited five experts to assess content validity. We also conducted an explorative factor analysis to further assess validity using the Kaiser-Meyer-Olkin (KMO) test and varimax rotation method. If KMO\>0.7, good validity of the questionnaire is indicated.
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Data were entered by two authors simultaneously using the software Epidata V.3.1. Data analyses were conducted using SAS V.8.0 and SPSS V.18.0. Descriptive statistics were used to describe the sociodemographic characteristics of doctors and patients, and a χ^2^ test was employed to analyse the willingness of doctors and patients for downward referral. Stepwise logistic regression analysis was employed to analyse the relation between willingness for downward referral and sociodemographic characteristics, as well as the relation between willingness for downward referral and practices and attitudes towards downward referral. All tests were two-way, and p\<0.05 was considered statistically significant.

Ethics statement {#s2b}
----------------

Only doctors and patients who provided their written informed consent were enrolled in the study. All participants were explicitly aware of the aims and objectives of the study, and were informed that participation was voluntary and confidentiality would be protected.

Results {#s3}
=======

Reliability and validity of the questionnaire {#s3a}
---------------------------------------------

According to the reliability test, Cronbach\'s α coefficient for the questionnaire for doctors and patients were 0.707 and 0.711, respectively. The test for the two questionnaires indicated good reliability for both. In addition, five experts evaluated the two questionnaires as having good content validity, meaning good consistency between participants\' understanding of the items and the original goals of questionnaire design. Based on the KMO test, the KMO coefficient for the doctors\' questionnaire was 0.706, and the p value of Bartlett\'s Test of Sphericity was p\<0.001. The KMO coefficient for the patients\' questionnaire was 0.702, and the p value of Bartlett\'s Test of Sphericity was p\<0.001. The results of the KMO test suggest that the two questionnaires have good validity.

Sociodemographic characteristics of doctors and patients {#s3b}
--------------------------------------------------------

### Sociodemographic characteristics of doctors {#s3b1}

Sociodemographic characteristics of doctors include gender, age, level of education, title and department are shown in the table ([table 1](#BMJOPEN2016012565TB1){ref-type="table"}). Of the 773 participating doctors, 55.6% were men and 44.4% were women. All were aged 20--60 years, and most of them were 30--39 years old. Most doctors were well educated: 71.7% had obtained a master\'s or doctor\'s degree. Most participants were doctors with an intermediate professional title (42.2%), and only 6.6% of senior doctors were enrolled in the study. The doctors considered were mainly from the internal medicine department (42.7%) and surgery department (37.9%).

###### 

Doctors\' sociodemographic characteristics and practices and attitudes towards downward referral

  Category                                                             N (%)        Willingness of downward referral   χ^2^‡         p Value§   
  -------------------------------------------------------------------- ------------ ---------------------------------- ------------- ---------- -------
  Part I: sociodemographic characteristics                                                                                                      
  Gender                                                                                                                             0.077      0.781
   Male                                                                430 (55.6)   88 (89.6)                          342 (340.4)              
   Female                                                              343 (44.4)   73 (71.4)                          270 (271.6)              
  Age                                                                                                                                2.836      0.418
   20--29                                                              139 (18.0)   34 (29.0)                          105 (110.1)              
   30--39                                                              404 (52.3)   85 (84.1)                          319 (319.9)              
   40--49                                                              182 (23.5)   31 (37.9)                          151 (144.1)              
   50--59                                                              48 (6.2)     11 (10.0)                          37 (38.0)                
  Level of education                                                                                                                 14.905     0.002
   Junior college degree                                               7 (0.9)      3 (1.5)                            4 (5.5)                  
   Bachelor\'s degree                                                  211 (27.3)   57 (43.9)                          154 (167.1)              
   Master\'s degree                                                    352 (45.5)   75 (73.3)                          277 (278.7)              
   Doctor\'s degree                                                    203 (26.3)   26 (42.3)                          177 (160.7)              
  Professional title                                                                                                                 4.122      0.249
   Junior and others                                                   263 (34.0)   63 (54.8)                          200 (208.2)              
   Intermediate                                                        326 (42.2)   68 (67.9)                          258 (258.1)              
   Associate senior                                                    133 (17.2)   23 (27.7)                          110 (105.3)              
   Senior                                                              51 (6.6)     7 (10.6)                           44 (40.4)                
  Department                                                                                                                         0.482      0.923
   Others                                                              95 (12.3)    22 (19.8)                          73 (75.2)                
   Medical technology                                                  55 (7.1)     12 (11.5)                          43 (43.5)                
   Internal medicine                                                   330 (42.7)   66 (68.7)                          264 (261.3)              
   Surgery                                                             293 (37.9)   61 (61.0)                          232 (232.0)              
  Part II: practices and attitudes towards downward referral                                                                                    
  Knowledge of healthcare services provided by CHSs¶                   3.063        0.216                                                       
    Know nothing                                                       347 (44.9)   71 (72.3)                          276 (274.7)              
    Partly know                                                        305 (39.5)   71 (63.5)                          234 (241.5)              
    Fully understand                                                   121 (15.7)   19 (25.2)                          102 (95.8)               
  Knowledge of downward referral process¶                              8.016        0.018                                                       
    Know nothing                                                       364 (47.1)   80 (75.8)                          284 (288.2)              
    Partly know                                                        275 (35.6)   65 (57.3)                          210 (217.7)              
    Fully understand                                                   134 (17.3)   16 (27.9)                          118 (106.1)              
  Knowledge of downward referral standards¶                            0.788        0.674                                                       
    Know nothing                                                       366 (47.3)   75 (76.1)                          291 (289.8)              
    Partly know                                                        273 (35.3)   61 (56.9)                          212 (216.1)              
    Fully understand                                                   134 (17.3)   25 (27.9)                          109 (106.1)              
  Understanding of the limitations of health resources in hospitals¶   25.341       \<0.0001                                                    
    Cannot understand                                                  15 (1.9)     10 (3.1)                           5 (11.9)                 
    Understand a little                                                47 (6.1)     10 (9.8)                           37 (37.2)                
    Moderate                                                           230 (29.8)   49 (47.9)                          181 (182.1)              
    Partly understand                                                  268 (34.7)   41 (55.8)                          227 (212.2)              
    Fully understand                                                   213 (27.6)   51 (44.4)                          162 (168.6)              
  Attitudes towards workloads affected by downward referral¶           22.247       \<0.0001                                                    
    Does not increase workloads                                        481 (62.2)   126 (100.2)                        355 (380.8)              
    Increase workloads                                                 292 (37.8)   35 (60.8)                          257 (231.2)              

\*A is the actual frequency in χ^2^ test.

†T is the theoretical frequency in χ^2^ test.

‡The χ^2^ is the test statistic of χ^2^ test.

§p Value\<0.05 is considered statistically significant.

¶The judgement on different aspects of doctors' attitudes towards downward referral was determined according to the degree (from the most negative option to the most positive option) of doctors' knowledge, understanding and perception.

CHS, community health system.

### Sociodemographic characteristics of patients {#s3b2}

Sociodemographic characteristics of patients include gender, occupation, age, average monthly income, marital status, level of education, annual medical expenses and medical insurance are shown in the table ([table 2](#BMJOPEN2016012565TB2){ref-type="table"}). Among the 866 participating patients, 46.9% were men and 53.1% were women. Apart from other occupations (24.1%), 21.4% of the participants were retirees, followed by students, workers and medical staff. Most participants were young adults aged between 20 and 40 years (53.1%), followed by the elderly (age ≥60; 17.4%). Most patients (53.3%) were from the low-income and medium-income population, with an average monthly income of 2000--5000 renminbi (RMB; ∼US\$308--US\$770). Most of the patients were married (67.7%). Except for a relatively small proportion of participating patients with primary degrees (only 5.4%), there was not a great gap among those with other levels of education. Only a few patients spent more than RMB10 000 annually on medicine, and most of them spent \<RMB1000 every year. Furthermore, 92.4% of patients had at least one type of medical insurance.

###### 

Patients' sociodemographic characteristics and practices and attitudes towards downward referral

  Category                                                                 N (%)        Willingness of downward referral   χ^2^‡         p Value§   
  ------------------------------------------------------------------------ ------------ ---------------------------------- ------------- ---------- --
  Part I: sociodemographic characteristics                                                                                                          
  Gender                                                                   0.067        0.796                                                       
   Male                                                                    406 (46.9)   151 (152.8)                        255 (253.2)              
   Female                                                                  460 (53.1)   175 (173.2)                        285 (286.8)              
  Occupation                                                               5.779        0.448                                                       
   Others                                                                  209 (24.1)   89 (78.7)                          120 (130.3)              
   Medical staff                                                           93 (10.7)    31 (35.0)                          62 (58.0)                
   Civil servant                                                           34 (3.9)     10 (12.8)                          24 (21.2)                
   Retiree                                                                 185 (21.4)   69 (69.6)                          116 (115.4)              
   Farmer                                                                  79 (9.1)     34 (29.7)                          45 (49.3)                
   Worker¶                                                                 131 (15.1)   47 (49.3)                          84 (81.7)                
   Student                                                                 135 (15.5)   46 (50.8)                          89 (84.2)                
  Age (year)                                                               3.570        0.613                                                       
   \<20                                                                    37 (4.3)     12 (13.9)                          25 (23.1)                
   20--29                                                                  292 (33.7)   104 (109.9)                        188 (182.1)              
   30--39                                                                  168 (19.4)   73 (63.2)                          95 (104.8)               
   40--49                                                                  103 (11.9)   40 (38.8)                          63 (64.2)                
   50--59                                                                  115 (13.3)   42 (43.3)                          73 (71.7)                
   ≥60                                                                     151 (17.4)   55 (56.8)                          96 (94.2)                
  Average monthly income (RMB)                                             2.709        0.608                                                       
   \<2000                                                                  273 (31.5)   104 (102.8)                        169 (170.2)              
   2000--2999                                                              250 (28.9)   94 (94.1)                          156 (155.9)              
   3000--4999                                                              211 (24.4)   76 (79.4)                          135 (131.6)              
   5000--7999                                                              81 (9.4)     36 (30.5)                          45 (50.5)                
   ≥8000                                                                   51 (5.9)     16 (19.2)                          35 (31.8)                
  Marital status                                                           3.573        0.168                                                       
   Divorced/widowed                                                        38 (4.4)     15 (14.3)                          23 (23.7)                
   Married                                                                 586 (67.7)   232 (220.6)                        354 (365.4)              
   Single                                                                  242 (27.9)   79 (91.1)                          163 (150.9)              
  Level of education                                                       2.209        0.697                                                       
   Primary degree and below                                                47 (5.4)     22 (17.7)                          25 (29.3)                
   Junior high school degree                                               191 (22.1)   71 (71.9)                          120 (119.1)              
   Senior school degree                                                    179 (20.7)   70 (67.4)                          109 (111.6)              
   Junior college degree                                                   180 (20.8)   65 (67.8)                          115 (112.2)              
   Bachelor\'s degree and above                                            269 (31.1)   98 (101.3)                         171 (167.7)              
  Annual medical expense (RMB)                                             2.305        0.512                                                       
   \<1000                                                                  387 (44.7)   150 (145.7)                        237 (241.3)              
   1000--4999                                                              339 (39.1)   129 (127.6)                        210 (211.4)              
   5000--9999                                                              89 (10.3)    27 (33.5)                          62 (55.5)                
   ≥10 000                                                                 51 (5.9)     20 (19.2)                          31 (31.8)                
  Medical insurance\*\*                                                    3.274        0.070                                                       
   No                                                                      66 (7.6)     18 (24.8)                          48 (41.2)                
   Yes                                                                     800 (92.4)   308 (301.2)                        492 (498.8)              
  Part II: practices and attitudes towards downward referral                                                                                        
  Experience of downward referral                                          0.147        0.701                                                       
   No                                                                      793 (91.6)   297 (298.5)                        496 (494.5)              
   Yes                                                                     73 (8.4)     29 (27.5)                          44 (45.5)                
  Degree of medical demand met by healthcare services provided by CHSs††   8.112        0.088                                                       
   Completely unable to be met                                             59 (6.8)     24 (22.2)                          35 (36.8)                
   Can be met a little                                                     220 (25.4)   98 (82.8)                          122 (137.2)              
   Moderate                                                                479 (55.3)   162 (180.3)                        317 (298.7)              
   Can partly be met                                                       98 (11.3)    39 (36.9)                          59 (61.1)                
   Can completely be met                                                   10 (1.2)     3 (3.8)                            7 (6.2)                  
  Degree of satisfaction with CHSs††                                       5.368        0.252                                                       
   Completely dissatisfied                                                 39 (4.5)     13 (14.7)                          26 (24.3)                
   Mostly dissatisfied                                                     123 (14.2)   57 (46.3)                          66 (76.7)                
   Moderate                                                                530 (61.2)   193 (199.5)                        337 (330.5)              
   Mostly satisfied                                                        156 (18.0)   58 (58.7)                          98 (97.3)                
   Completely satisfied                                                    18 (2.1)     5 (6.8)                            13 (11.2)                
  Recognition of the community first treatment system††                    19.541       0.001                                                       
   Cannot recognise                                                        44 (5.1)     19 (16.6)                          25 (27.4)                
   Recognise a little                                                      132 (15.2)   67 (49.7)                          65 (82.3)                
   Moderate                                                                515 (59.5)   193 (193.9)                        322 (321.1)              
   Partly recognise                                                        155 (17.9)   40 (58.3)                          115 (96.7)               
   Completely recognise                                                    20 (2.3)     7 (7.5)                            13 (12.5)                
  Cost-saving because of downward referral††                               32.169       0.000                                                       
   No                                                                      673 (77.7)   287 (253.3)                        386 (419.7)              
   Yes                                                                     193 (22.3)   39 (72.7)                          154 (120.3)              

\*A is the actual frequency in χ^2^ test.

†T is the theoretical frequency in χ^2^ test.

‡The χ^2^ is the test statistic of χ^2^ test.

§p Value\<0.05 is considered statistically significant.

¶Workers are the population working in factories and enterprises.

\*\*Medical insurance includes the three basic types of medical insurance in China (Urban Employees' Basic Medical Insurance System, Urban Residents' Basic Medical Insurance System, New Rural Co-operative Medical Care System) and private health insurance.

††The judgement on different aspects of patients' attitudes towards downward referral was determined according to the degree (from the most negative option to the most positive option) of patients' knowledge, understanding and perception.

CHS, community health system; RMB, renminbi.

Influencing factors of doctors\' and patients\' willingness for downward referral {#s3c}
---------------------------------------------------------------------------------

In this section, χ^2^ tests were employed to test the relationship between doctors\' and patients\' willingness for downward referral and their sociodemographic characteristics, as well as their practices and attitudes towards downward referral. The actual frequency, theoretical frequency, χ^2^ value and p value of various factors are provided in [tables 1](#BMJOPEN2016012565TB1){ref-type="table"} and [2](#BMJOPEN2016012565TB2){ref-type="table"}.

### Factors influencing doctors\' willingness to make downward referrals {#s3c1}

Level of education (p=0.002), understanding of the downward referral process (p=0.018), perception of the limitations of health resources in hospitals (p\<0.0001) and attitudes towards workloads (p\<0.0001) affected by downward referral were related to doctors\' willingness to make downward referrals. Other sociodemographic characteristics and doctors\' attitudes to other issues (all p\>0.05) were not statistically significant regarding their willingness to make downward referrals ([table 1](#BMJOPEN2016012565TB1){ref-type="table"}).

Though most sociodemographic characteristics were not statistically significant regarding doctors\' willingness to make downward referrals, variations between categories were found. Among 773 doctors, only 20.8% were willing to refer patients from hospitals to the CHS. Of male doctors, 20.5% were willing to refer patients to CHSs, and 21.3% of female doctors. Furthermore, 24.5% of doctors aged 20--29 accepted downward referral, and 21.0%, 17.0% and 22.9% for those aged 30--39, 40--49 and 50--59, respectively. The proportions of doctors with junior, intermediate, associate senior and senior professional titles were 24.0%, 20.9%, 17.3% and 13.7%, respectively. In other departments, 23.2% of doctors were willing to refer patients to CHSs, 21.8% doctors in the medical technology department, 20.0% physicians and 20.8% surgeons.

Factors influencing patients\' willingness for downward referral {#s3d}
----------------------------------------------------------------

Sociodemographic characteristics (all p\>0.05) were not associated with patients\' willingness for downward referral. Only the degree of patients\' recognition of the community first treatment system (p=0.001) and whether downward referral could save medical costs (p\<0.0001) were statistically significant to their willingness for downward referral ([table 2](#BMJOPEN2016012565TB2){ref-type="table"}).

There were 37.6% patients (326/866) who accepted downward referral, but sociodemographic characteristics did not influence their willingness for downward referral. Among male patients, 37.2% willing to be referred downward and only 38.0% of female patients. For patients with different occupations, the ratios were 33.3% for medical staff, 29.4% for civil servants, 37.3% for retirees, 43.0% for farmers, 35.9% for workers and 34.1% for students. Furthermore, 37.9% of younger patients (\<60 years) accepted downward referral, while 36.4% of older patients (≥60 years) preferred to be referred to CHSs. Of the lower income patients (\<RMB8000), 38.0% were willing to be referred to CHSs, and only 31.4% of higher income patients (≥RMB8000) were willing. In total, 39.5%, 39.6% and 32.6% of divorced/widowed, married and single patients were willing to be referred to CHSs, respectively. Of patients with a lower level of education (below a bachelor\'s degree), 38.2% accepted downward referral, as did 36.4% of higher educated patients (a bachelor\'s degree and higher). There were 37.5% and 39.2% patients with lower (\<RMB10 000) and higher (≥RMB10 000) annual medical expenses who accepted downward referral. Patients preferring downward referral accounted for 27.3% of those with medical insurance, and 38.5% of those without.

Logistic regression analysis of doctors\' and patients\' willingness for downward referral {#s3e}
------------------------------------------------------------------------------------------

In this test, stepwise logistic regression analysis was used to explore factors influencing doctors\' and patients\' willingness for downward referral. Based on the χ^2^ test, variables statistically significant to the willingness for downward referral were selected for the logistic regression equation ([table 3](#BMJOPEN2016012565TB3){ref-type="table"}).

###### 

Logistic regression analysis of downward referral

  Parameter                                                                             Estimate\*   p Value†   OR‡     95% Wald CI§   
  ------------------------------------------------------------------------------------- ------------ ---------- ------- -------------- -------
  Part I: logistic regression analysis of doctors' willingness of downward referral                                                    
  Attitudes towards workload affected by downward referral                              0.963        \<0.0001   2.620   1.725          3.979
  Understanding of the limitations of health resources in hospitals                                                                    
   Cannot understand                                                                    −1.471       0.012      0.230   0.073          0.725
   Understand a little                                                                  0.306        0.449      1.358   0.615          2.997
   Moderate                                                                             0.326        0.167      1.385   0.872          2.201
   Partly understand                                                                    0.691        0.004      1.996   1.244          3.203
   Fully understand                                                                     ref          ref        ref     ref            ref
  Level of education                                                                                                                   
   Junior college degree                                                                −1.353       0.114      0.258   0.048          1.381
   Bachelor\'s degree                                                                   −1.018       0.0002     0.361   0.213          0.614
   Master\'s degree                                                                     −0.605       0.017      0.546   0.332          0.899
   Doctor\'s degree                                                                     ref          ref        ref     ref            ref
  Part II: logistic regression analysis of patients' willingness of downward referral                                                  
  Cost-saving of downward referral                                                      1.090        \<0.0001   2.976   2.011          4.402
  Recognition of the community first treatment system                                                                                  
   Cannot recognise                                                                     −0.232       0.691      0.793   0.254          2.479
   Recognise a little                                                                   −0.413       0.428      0.662   0.239          1.836
   Moderate                                                                             0.123        0.804      1.131   0.427          2.999
   Partly recognise                                                                     0.628        0.229      1.874   0.673          5.214
   Completely recognise                                                                 ref          ref        ref     ref            ref
  Marital status                                                                                                                       
   Divorced/widowed                                                                     −0.452       0.228      0.636   0.305          1.326
   Married                                                                              −0.393       0.020      0.675   0.485          0.940
   Single                                                                               ref          ref        ref     ref            ref
  Medical insurance                                                                     −0.494       0.096      0.610   0.340          1.097

\*Estimate is the regression coefficient.

†p Value\<0.05 is considered statistically significant.

‡OR is a frequently used indicator for measuring the effect of independent variable on the response variable.

§Ninety-five per cent Wald CI is a range of interval estimation for OR, and the confidence level is determined as 95%. The CI for OR is a range limited by the confidence limit, of which, the minimal value is called lower limit, and the maximal value is called upper limit.

### Logistic regression analysis of doctors\' willingness to make downward referrals {#s3e1}

Three factors (attitude towards workload affected by downward referral, perception of the limitations of health resources in hospitals and level of education) were included in the analysis for doctors\' willingness to make downward referrals. According to the OR, it was more likely for doctors to accept downward referral if they do not think the practice of downward referral would not increase their workload. Compared with those who realised the limitations of health resources in hospitals, doctors who understood nothing were less likely to support downward referral. In addition, doctors who are better educated were more likely to refer patients downward ([table 3](#BMJOPEN2016012565TB3){ref-type="table"}).

### Logistic regression analysis of patients\' willingness for downward referral {#s3e2}

Patients\' marital status, having medical insurance, considered downward referral a cost-saving choice and being aware of the community first treatment system were selected for the logistic regression equation. Patients who regard downward referral as a cost-saving choice were more likely to choose downward referral. Although recognising the community first treatment system was related to patients\' willingness for downward referral, the degree of recognition was not statistically significant. Moreover, the marital status of patients was associated with willingness for downward referral, and married patients were less likely to accept downward referral than single patients. However, whether patients had medical insurance was not statistically significant ([table 3](#BMJOPEN2016012565TB3){ref-type="table"}).

Discussion {#s4}
==========

Based on the statistical analysis, doctors\' attitudes towards workload, perception of health resources in hospitals, understanding of the downward referral process and level of education were key factors influencing their willingness for downward referral. Patients\' willingness for downward referral was mainly influenced by economic factors, marital status and recognition of the community first treatment system.

Doctors\' willingness to make downward referrals {#s4a}
------------------------------------------------

Doctors who are better educated were more likely to accept downward referral.[@R44] To better understand this point, we briefly introduce the medical degree system in China. This system awards bachelor\'s degrees, master\'s degrees (Master of Medicine (MM) and Master of Clinical Medicine (MCM)) and doctorate degrees (Doctor of Medicine (DM) and Doctor of Clinical Medicine (DCM)). Doctors with MM or DM degrees are physician scientists, with primary task of medical research; those with MCM or DCM degrees emphasise clinical skills and work.[@R45] In addition, this system is associated with but different from the Chinese physicians\' professional title system, which evaluates the professional skills and abilities of physicians through awarding professional titles. Titles include junior (eg, feldsher, resident), intermediate (eg, physician), associate senior (eg, associate chief physician) and senior titles (eg, chief physician). The promotion of professional titles is partly influenced by physicians\' medical degrees.[@R46]

Having a more comprehensive understanding of the Chinese medical degree system and professional title system enables a better understanding of the results of this study. As known, well-educated doctors were more likely to keep pace with medical policies (especially for MM and DM), which enables them to better understand the downward referral system and community first treatment system. They also have more opportunities to discover problems in their practices, such as unbalanced health resource allocation, unreasonable patient flow and the necessity of referring patients to lower level health institutions. Both aspects help well-educated doctors make appropriate decisions regarding downward referral.[@R47] Therefore, it is indicated that providing more opportunities for continuing education may be a positive approach to improving the level of education of doctors in China, which will decrease the gap between the upward and downward referral rate. However, there are potential factors influencing this result according to expert consultations. In fact, doctors receiving more education in China are more likely to be entitled to senior titles, meaning they are often responsible for making decisions regarding referrals, which is why these doctors account for the highest proportion of those willing to refer patients to CHSs. In addition, some older clinical doctors do not have a high degree of education (usually referring to master\'s and doctorate degrees) in China; they are more adjusted to a non-referral system. While younger doctors with a higher degree of education are more willing to receive more clinical referral information and guidelines, they are more confident in judging whether patients are suitable for downward referral.[@R4] This helps them to determine the ideal time for making a downward referral decision.[@R48] No matter the reasons behind this phenomenon, giving more chances for doctors to help improve their understanding of downward referral is a good option for increasing the possibility of downward referral. Some previous studies have proposed and proven this solution. For example, understanding more about a unified process of downward referral was a positive practice.[@R49] [@R50] A regional medical association in Shanghai (China) discovered that a better understanding of the downward referral process increased doctors\' willingness for downward referral.[@R51] Another hospital in Shenzhen (China) successfully optimised the downward referral process, which promoted the rate of downward referral and improved patients\' satisfaction.[@R52] The attitude towards workload affected by downward referral was key to doctors\' willingness for downward referral. Studies proved that doctors\' perception of workload was a core factor influencing their decisions regarding referral.[@R18] Doctors with heavier workloads were more dissatisfied with their jobs and lacked enthusiasm for their work.[@R53] Moreover, the greatest obstacle for downward referral in China was disagreement of patients and their families;[@R19] therefore, doctors have to spend more time on patient--doctor communication to make a downward referral decision. Unfortunately, the increased work time due to more frequent and time-consuming communication increased doctors\' workloads, which ultimately reduced their willingness to make downward referrals. Based on this, measures should be taken to deal with the contradiction. Aside from reducing doctors\' workloads, it is feasible for hospitals to establish a working group responsible for communication with patients and their families. For communities and residents, educational information on the reasonableness and merits of downward referral is a good solution. For the government, policies promoting people\'s willingness for downward referral and adjusting doctors\' current working conditions should also be considered.

Doctors with a comprehensive perception of the limitations of health resources in hospitals were more willing to refer patients to CHSs. The reality in China is that patients afflicted with common or minor diseases prefer hospitals and specialists to CHSs. They occupy high-quality health resources that should be provided to acute and severe patients in hospitals. Further, to ensure the health services for common or minor diseases in CHSs, the government has increased the input of health resources in CHSs in recent years. Although the amount is not as sufficient as hospitals, these resources are still wasted because patients still prefer hospitals to CHSs.[@R54] Therefore, if doctors realise this reality and better understand the shortage of health resources in hospitals, they will be more willing to refer patients to CHSs. Moreover, doctors will better understand health resources in hospitals if they acknowledged the benefits of downward referral, such as decreasing the medical costs of patients,[@R57] [@R58] a higher bed turnover rate in hospitals, and shorter average hospitalisation days.[@R21] However, it must be pointed out that hospitals in China sometimes refuse to refer patients to CHSs for their own monetary profit, which precludes downward referral to some extent.[@R59] [@R60] Therefore, in conclusion, continuing education for doctors to help them realise the scarcity and waste of health resources in hospitals is important. Hospitals should accelerate the implementation of downward referral, regardless of monetary profit, and this determination can be assured by punitive policies formulated by the Chinese government.

Patients\' willingness for downward referral {#s4b}
--------------------------------------------

Economic factors play a significant role in patients\' willingness for downward referral. On the one hand, patients who consider downward referral as a cost-saving option were more willing to accept it. This result is understandable, because many patients in China prioritise economic factors when seeking medical treatment. In 2012, the average outpatient medical cost in tertiary hospitals (US\$35.1) was 2.86 times that in CHSs (US\$12.3), and the average inpatient medical cost in tertiary hospitals (US\$1621.3) was 4.63 times that in CHSs (US\$350.4).[@R30] Given the gap in medical costs between hospitals and CHSs, patients who are more sensitive to economic factors are more likely to choose a cheaper option if downward referral is feasible and healthcare services provided in CHSs are as good as those in hospitals. Paradoxically, even if the medical cost in CHSs was much lower than in hospitals, many patients facing financial problems refuse downward referral. The reason is the poor conditions in CHSs. Currently, there is a major shortage of GPs in CHSs, and the low quality of GPs is a problem.[@R61] The WHO recommends 1 GP for every 2000 individuals. By the end of 2014, compared with 1 GP per 1500 individuals in the UK, 1.6 GP per 1000 individuals in France, 1 GP per 1500 individuals in the USA and 1.4 GP per 1500 individuals in Australia, there was only 1 GP per 120 000 people in China.[@R62] In addition, the low level of GPs\' knowledge and skills impeded the implementation of downward referral. Patients refuse to be referred to CHSs, because they distrust the qualification of GPs in CHSs. Worse, doctors with better education or higher professional titles prefer to work in hospitals, which offer a respectable income and more opportunities for promotion.[@R59] [@R61] Therefore, under the premise of cheap healthcare services in CHSs, to encourage downward referral, effective measures should be taken to improve the quality of CHSs. Training more qualified GPs and increasing government health investment in CHSs may be the most powerful solution.[@R63]

On the other hand, medical insurance is a significant factor influencing downward referral. Although the importance of medical insurance in accelerating downward referral has been fully realised,[@R64] the actual effect is far from satisfactory. First, the gap in reimbursement of medical insurance between hospitals and CHSs is not apparent enough to attract patients to CHSs.[@R22] [@R27] Moreover, the complicated and indeterminate reimbursement process after being referred to CHSs impedes the completion of downward referral.[@R26] The negative influence is particularly evident among floating populations. In China, many patients (especially those with critical and emergent diseases) seek medical treatment in well-developed cities (eg, Beijing and Shanghai). However, the current medical insurance system can hardly support reimbursement for patients floating into other areas (not in local areas where they participate in medical insurance).[@R60] This non-universal medical insurance system makes it difficult to refer patients from hospitals to local CHSs. The small proportion of reimbursement and extremely complicated process mean that these people abandon low-level reimbursement and downward referral. Moreover, consequent to the rapid development of the economy and urbanisation in China, many young adults migrate from rural to urban areas for work.[@R60] Most of this population was engaged in the New Rural Co-operative Medical Care System (NRCMCS) in local areas,[@R65] but are no longer entitled to with urban residency status. Since the NRCMCS only supports reimbursement in local areas, which excludes the floating population,[@R66] they must pay their own medical expenses. Considering they face heavy financial burdens, they prefer to go home rather than be referred to CHSs to save money when they have basically recovered from their illness.[@R44] [@R67] To solve this problem, a smooth medical insurance system should be established to enable reimbursement nationwide and guarantee the feasibility of referral. The proportion of reimbursement of medical insurance should be further increased,[@R60] [@R61] especially for health services in CHSs, to appeal to more patients. Meanwhile, the downward referral system should be improved (such as by implementing a definite process and standards) alongside the medical insurance system to guarantee the implementation and completion of downward referral.[@R68]

It must be admitted that patients\' willingness to be referred from hospitals to CHSs is the most important factor in the implementation of downward referral. Results indicate that a positive attitude towards the community first treatment system increased patients\' willingness for downward referral. Supported by previous studies, patients supporting the community first treatment system were more willing to be referred to CHSs;[@R24] [@R69] however, compared with the fact that 90% of patients are first treated by GPs in Britain,[@R70] [@R71] only a few patients in China want to be first treated in CHSs and accept downward referral. Studies also suggest that 70.33% of doctors in CHSs considered their limited medical technology the main obstacle to the community first treatment system, while 65.07% regarded the inconvenient downward referral service as the main problem.[@R44] Therefore, to promote patients\' willingness for downward referral, there is an urgent need to establish a new medical seeking pattern (preference for CHSs) and a better CHS. Changes could be made to change patients\' attitudes towards CHSs, trust in CHSs and the quality of CHSs, such as strengthening social propaganda,[@R31] promoting patients\' understanding of the downward referral system,[@R23] eliminating bias against CHSs, defining and optimising a convenient downward referral process, increasing the number of GPs, providing GPs with more opportunities for further study, improving the cooperation network between hospitals and CHSs, formulating a unified referral process and standards, and clarifying explicit downward referral guidelines for different types of patients.[@R21] [@R22] [@R72]

Finally, of the sociodemographic characteristics, only marital status affects patients\' willingness for downward referral. Compared with single patients, those married were less willing to be referred from hospitals to CHSs. However, while marital status was an influencing factor in this study, other studies do not provide evidence of this result. This result may be attributed to economic factors. Married patients undertake fewer financial burdens; thus, they are more likely to refuse downward referral and stay in hospitals for further rehabilitation. However, to more explicitly interpret this result, further research must be conducted.

Limitations {#s4c}
-----------

There are some limitations to this study. First, concerning the complexity of the behaviours of doctors and patients, this study selected the most important factors influencing downward referral based on the literature and expert consultation. Some factors, such as the number of years doctors have worked in a hospital, type of disease, transportation, location of CHSs and provision of medicine in CHSs, will be introduced into the questionnaire for further study. Second, the present research focused on doctors and patients in hospitals. Doctors from different healthcare institutions and with different working experience, such as those who have worked in the CHS and now work in the hospital, and doctors who only work in CHSs, were not included. Third, since this study is set in an urban area, people from rural areas choose to go there for treatment as the perceived quality of care is better. However, whether there is a relation between geographical location and seriousness of diseases needs to be explored. Therefore, follow-up surveys on patients referred from hospitals to CHSs and seriousness of diseases of patients from different regions will be added, and the perception of doctors who worked in the CHS and now work in the hospital and those who only work in hospitals will be compared. We will also compare medical costs and healthcare quality, as well as explore the reasons, willingness, satisfaction and treatment effects before and after downward referral.

Conclusion {#s5}
==========

Doctors\' willingness to make downward referrals is influenced by their level of education, attitude towards workload affected by downward referral, perception of health resources in hospitals and understanding of the downward referral process. Patients\' willingness for downward referral is influenced by their marital status, economic factors and recognition of the community first treatment system. To promote the rate of downward referral, hospitals should encourage doctors to make appropriate downward referral decisions, and improve doctors\' understanding of the shortage of health resources in hospitals, especially for those with a lower degree of education. Hospitals should change their attitudes towards downward referral, not for their own monetary profit, but to benefit the country and population. Optimising the downward referral process will alleviate the workload caused by downward referral, and thus increase doctors\' willingness to make downward referrals. In addition, paying attention to the marital status of patients will help doctors encourage more patients to accept downward referral. Economic benefits from downward referral is important, especially the reimbursement of medical insurance and the standard reimbursement process. In addition, the implementation of the community first treatment system is important to downward referral, and more effort should be focused on this. In conclusion, changing the practices and attitudes of doctors and patients towards downward referral will ultimately increase their willingness to accept downward referrals.
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